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PATIO DOOR ASSEMBLY WITH EXTRUDED PLASTICS COMPONENTS 


Background of the Invention 
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In the construction of patio door assemblies having one swinging 


head or members of wood and attaching the jamb members to an extruded 
plastic or aluminum sill member. A vertical astragal member is spaced 
between the jamb members and is also commonly formed of wood as are the 
rectangular frames for the fixed and swinging door panels. It is also 
common to use three or four butt hinges to mount the swinging door 
panel on either one of the jamb members or on the astragal member. The 
main patio door frame and each of the frames for the door panels have 
been constructed with sections of extruded plastics material such as a 
rigid polyvinyl chloride (PVC). One of the jamb members or the astragal 
member and the adjacent extruded section of the swinging door frame are 
then notched or mortised for receiving a set of butt hinges. 

The problems associated with previously produced patio door 
assemblies using extruded vinyl frame sections include the problems of 
sagging and warping of the main frame and/or the frame for the swinging 
door panel due to distortion of the different extrusions or profiles 
especially when the extrusions are notched for attaching the butt 
hinges. With any such patio door assembly using extruded rigid 
plastics or vinyl sections, it is highly desirable for the sections 
forming the main door frame and the sections forming the frame of each 
of the door panels to have a uniform profile or cross-sectional 
configuration so that the sections may be joined together with welded 
mitered corners to provide a high strength frame. The extruded 
sections and components should also be designed and assembled to 
eliminate the use of internal metal reinforcing members and to provide 
for substantial rigidity without distortion over an extended period of 
time. 
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Summary of the Invention 
The present invention is directed to an improved patio door 
assembly wherein a main door frame and the frame of each door panel are 
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formed of extruded sections of a rigid plastics material or vinyl and 
are designed and assembled to eliminate sagging and/or warping of the 
main frame and/or the swinging door panel, and which also provide a 
neat and attractive appearance. The patio door assembly of the 
5 invention is also designed for easy and rapid assembly of the swinging 
door panel onto the astragal member and also provides for a rigid and 
durable support for the swinging door from the astragal member. 

In accordance with a preferred embodiment of the invention, a 
main patio door frame is constructed with extruded vinyl jamb members, 

10 head member and sill member each having substantially the same profile 
and which are secured together with welded mitered corner joints. An 
extruded aluminum approach member snap-fits onto the outer portion of 
the vinyl sill member, and an extruded vinyl riser member is attached 
to the inner portion of the sill member. An extruded vinyl astragal 

15 member has parallel side walls with outwardly projecting stop portions, 
and includes internal laterally connecting walls with bosses which 
receive long screws extending through inner and outer portions of the 
sill and head members. 

A fixed door panel and a swinging door panel have identical 

20 rectangular frames enclosing insulated glazing or glass panels, and 
each frame is formed with a vinyl extrusion having parallel spaced side 
walls and inner walls integrally connected by laterally extending walls 
perpendicular to the side and inner walls. The swinging door panel is 
supported by the astragal member with a continuous gear hinge having an 

25 inactive leaf with a locating tab and mounted on the astragal member by 
vertically spaced pairs of screws which extend through the astragal 
member and secure one side of the fixed door panel frame. 

The continuous gear hinge has a slightly shorter active leaf with 
a curved edge portion and covers the adjacent edge surface of the 

30 pivotal door panel frame. The active leaf is secured to the door frame 
by long screws which thread into the internal cross walls of the door 
panel frame. The leaves of the continuous gear hinge function as a 
gauge for precisely spacing the pivotal door panel between the head and 
sill members. The vinyl frame of each door panel has welded mitered 

35 corner joints which cooperates with the profile of the frame to prevent 
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warping of the door panel, and the support of the pivotal door panel 
with the astragal member and the continuous gear hinge prevents sagging 
of the door panel in both its open and closed positions. 

Other features and advantages of the invention will be apparent 
5 from the following description, the accompanying drawings and the 
appended claims. 

Brief Description of the Drawings 
FIG. 1 is an exterior elevational view of a patio door assembly 
constructed in accordance with the invention; 
10 FIG. 2 is an enlarged fragmentary section taken generally on the 

line 2-2 of FIG. 1; 

FIG. 3 is a vertical section taken generally on the line 3-3 of 
FIG. 1 with a center portion broken away; 

FIG. 4 is an enlarged fragmentary section taken generally on the 
15 line 4-4 of FIG. 1; 

FIG. 5 is an enlarged fragmentary section taken generally on the 
line 5-5 of FIG. 1; and 

FIG. 6 is an enlarged fragmentary section taken generally on the 
line 6-6 of FIG. 1 and with a center portion broken away. 

20 Description of the Preferred Embodiment 

Referring to the drawings, FIG. 1 illustrates a patio door 
assembly 10 which includes a rectangular main frame 12 formed by a 
horizontal head member 14, a sill member 16 and a pair of vertical jamb 
members 18 (FIGS. 2-4). Each of the frame members 14, 16 and 18 are 

25 extrusions of a rigid plastics material such as rigid polyvinylchloride 
(PVC) and have the identical or substantially identical profile or 
cross-sectional configuration. The extruded sections or members are 
secured together by mitered and welded corner joints, and each of the 
frame members includes an outwardly projecting nailing flange 22. The 

30 flange 22 on the sill member 16 may be removed when it is desired to 
sea t the sill member directly on a floor surface. As also shown in 
FIGS. 2-4, each of the frame members 14, 16 and 18 has an outer wall 
24, a stepped inner wall 26 and an internal inclined reinforcing wall 
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27, A series of lateral or perpendicular walls 28, 29 and 31 
integrally connect the walls 24, 26 and 27. 

Each of the main frame members is also extruded with an integral 
U-shaped wall 33 defining a groove which receives a flexible and 
5 resilient door sealing member or strip 36 along both jamb members 18 
and the head member 14. An extruded aluminum approach member 38 (FIG. 
3) snap-fits onto the sill member 16 and also has a U-shaped wall 
portion 41 defining a groove which receives a bottom door sealing strip 
36. The aluminum approach 38 is also formed with a track or rail 43 

10 which extends across the sill member 16 and supports and guides the 
wheels of a sliding screen door (not shown). An L-shaped extruded 
plastic retainer 46 (FIG. 3) snap-fits into undercut grooves within the 
head member 14 and jamb members 18 and serves to retain the upper and 
side members of the sliding screen door frame. The sill member 16 also 

15 has a riser member 48 which is extruded of a rigid plastics material or 
PVC and is secured to the inner wall 26 of the sill member 16 by a 
series of screws 49 spaced along the sill member 16. 

The main frame 12 of the patio door assembly also includes an 
astragal member 50 (FIGS. 5 & 6) which is also extruded of a rigid 

20 plastics material or PVC. The astragal member 50 includes parallel 
spaced vertical side walls 52 which are integrally connected by an 
exterior end wall 54, an interior end wall 56 and internal walls 58 
which are perpendicular to the side walls 52 and reinforce the astragal 
member. As shown in FIGS. 5 and 6, the astragal member 50 with the 

25 exterior end wall 54 and the interior end wall 56, extends a 
substantial portion of the width of the frame members 14, 16 and 18. 
The exterior end wall 54 is positioned so that it is closely adjacent 
the frame of the sliding screen door mounted for lateral movement on 
the track or rail 43. The astragal 50 is extruded with a pair of 

30 laterally projecting hollow or tubular stop portions 61 each of which 
has a U-shaped wall portion 62 defining a groove which receives and 
retains a flexible and resilient door sealing strip 36. 

Referring to FIG. 6, the upper and lower ends of the astragal 
member 50 are contoured to mate with the opposing surfaces of the head 

35 member 14 and the sill member 16 with the attached extruded aluminum 
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approach panel 38 and the attached extruded plastic riser 48. A 
plurality of long flathead screws 66 extend downwardly through the head 
member 14 and upwardly through the sill member 16 and are threaded into 
corresponding tubular bosses 68 (FIG. 5) extruded as integral portions 
5 of three inner walls 58 of the astragal member 50. The screws 66 
rigidly secure the astragal member 50 to the head member 14 and sill 
member 16. 

Referring to FIG. 1, an inactive or fixed door panel 70 and an 
active or swinging door panel 75 are supported by the main frame 12, 

10 and each panel 70 and 75 includes a rectangular door frame 78 which is 
formed from sections of an extrusion of rigid plastics material or PVC. 
Each frame 78 supports insulated glazing or a sealed dual glass panel 
80 and has the same profile or cross-sectional configuration around the 
entire frame 78. The frame 78 has mitered and welded corner joints, 

15 and each linear section or component of the frame 78 includes parallel 
spaced outer side walls 82 and 83 (FIG. 5) and parallel spaced inner 
walls 86. The parallel inner walls 86 and outer side walls 82 and 83 
are integrally connected by laterally extending or perpendicular walls 
88, and the inner walls 86 are integrally connected by laterally 

20 extending or perpendicular walls 91, 92 and 93. The wall 93 of each 
frame section defines a longitudinally extending recess 94, and the 
outer portions of the inner walls 86 define a longitudinally extending 
slot or cavity 95 with opposing ribs 96 (FIG. 2) projecting into the 
cavity. 

25 As mentioned above, the profile or cross-sectional configuration 

of each frame 78 is uniform around the entire rectangular frame. 
However, the inner wall 82 has an inwardly projecting double wall 
flange 98, and the side wall 83 and a portion of the adjacent inner 
wall 86 define an inwardly projecting slot or groove 102. As shown in 

30 FIGS. 2-5, the peripheral edge portion of each dual glass or glazing 
panel 80 is captured and sealed between the double wall flange 98 of 
each door frame 78 and a removable plastic or PVC glazing strip or bead 
104 which snap-fits into the groove 102 around the periphera of each 
glazing panel 80. In a conventional manner, the parallel spaced glass 

35 panes or panels of each glazing panel 80 are separated by an aluminum 
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spacer tube 107 and are sealed together by an adhesive and resilient 
bonding material 109 such as silicone. 

Referring to FIG. 5, the active or operable door panel 75 is 
pivotally supported for swinging movement by a continuous gear hinge 
5 115 which has an active leaf 117 having a curved edge portion 118 for 
locating the leaf on the inner edge surface of the swinging door panel 
frame 78. The active leaf 117 is positively secured to the inner 
vertical rail or section of the door frame 78 by long vertically spaced 
pairs of flathead screws 66 which are threaded into the internal 

10 lateral walls 88 of the frame section. The vertical length of the 
active leaf 117 is the same as the vertical height of the swinging door 
panel frame 78, and the curved edge portion 118 of the active leaf 117 
provides a seat for precisely and quickly positioning the active leaf 
117 during attachment to the vertical frame section. 

15 The continuous hinge 115 also has an inactive leaf 121 which 

extends the full height of the astragal member 50 and projects slightly 
above and below the active leaf 117. The inactive leaf 121 is formed 
with an integral tab 123 (FIG. 5) which quickly locates the leaf 121 
precisely on the astragal member 50 in the same manner as the curved 

20 edge portion 118 locates the leaf 117 on the pivotal door panel frame 
78. The continuous gear hinge 115 is preferably constructed as 
disclosed in U.S. Reissue Patent No. RE35,618 and includes a continuous 
C-shaped retainer or clamp 124 which encloses the curved mating edge 
portions of the leaves 117 and 121 and having the mating gear teeth. 

25 As also shown in FIG. 5, the inactive leaf 121 of the gear hinge 

115 is positively secured to the astragal member 50 by vertically 
spaced pairs of long screws 66 which extend laterally through the side 
walls 52 of the astragal member and also into the perpendicular walls 
88 and 91 of the frame 78 for the inactive or fixed door panel 70. The 

30 opposite vertical section of the door frame 78 for the fixed door panel 
70 is positively secured to the adjacent jamb member (FIG. 2) by a 
series of vertically spaced screws 66 (not shown) which extend through 
the jamb member 18 and are threaded into the internal lateral walls 91 
and 92 of the adjacent frame section. As also shown in FIGS. 2, 3 & 5, 

35 a U-shaped vinyl spacer member or channel 128 snap-fits within the 
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peripheral slot or groove 95 of the inactive door panel frame 78 and 
precisely positions the inactive door panel 70 between the head and 
sill members and between the adjacent jamb member 18 and astragal 
member 50. 

5 Referring to FIG. 4, the spacing between the inner walls 86 of 

the frame 78 for the active or swinging door panel 75 is sufficient to 
receive a commercially available door lock unit 132 having a 
retractable blade or strike 134 which extends through a keeper (not 
shown) mounted on the adjacent jamb member 18. The door lock unit 132 

10 operated by either an interior handle 137 or an external handle 138 
for retracting and extending the locking strike 134. Above and below 
the latch strike 134 of the lock unit 132, the slot 95 within the 
vertical section of the swinging door panel frame 78 is closed by flat 
metal strips (not shown). 

15 From the drawings and the above description, it is apparent that 

a patio door assembly constructed in accordance with the present 
invention, provides desirable features and advantages. For example, 
the profile or cross-sectional configuration of the vinyl head, sill 
and jamb members of the main frame 12 provides for a high strength main 

20 frame of economical construction. The same extrusion is used to form 
all members, and the cross-sectional profile provides the frame with 
strong welded miter corner joints. The attachment of the aluminum 
approach member 38 on the sill member 16 and the snap- in strips 46 on 
the head member 14 and jamb members 18 provide the sill member with 

25 high durability and also provide for convenient installation and 
retention of a sliding screen door. 

The profile or cross-sectional configuration of the vinyl door 
panel frames 78 also provide each door panel with substantial rigidity 
to prevent warping or distortion of the door panels without requiring 

30 metal insert reinforcing strips. In addition, the profile of the vinyl 
astragal member 50 cooperates with the continuous gear hinge 115 to 
provide a strong and rigid support for the active or swinging door 
panel 75 and thereby prevent sagging of the door panel when the door 
panel is in either its open position or its closed position. The 

35 specific configuration of the continuous gear hinge 115 with the 
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positioning tab 121 and curved edge portion 118 enables rapid and 
precision assembly of the gear hinge to the door panel 75 and the hinge 
to the astragal member 50 without any notching or mortising. The 
shorter active leaf 117 and the longer inactive leaf 121 of the hinge 
5 115 not only covers the edge portion of the swinging door panel frame 
78, but also precisely positions the door panel 75 vertically to 
provide the desired clearance between the door panel frame 78 and the 
head member 14 and the riser member 48 on the sill member 16. 

The profile of the astragal member 50, as shown in FIG. 5, and 

10 its attachment to the head member 14 and sill member 16 with the long 
screws 66 within the internal bosses 68, further provide the astragal 
member with substantial strength which cooperates with the continuous 
gear hinge 115 to support the swinging door panel 75 so that the weight 
of the door panel 75 is distributed over the entire length of the door 

15 panel and astragal member 50. 

While the patio door assembly herein described constitutes a 
preferred embodiment of the invention, it is to be understood that the 
invention is not limited to this precise assembly, and that changes may 
be made therein without departing from the scope and spirit of the 

20 invention as defined in the appended claims. 
What is claimed is: 


